Tissue distribution & elimination of capsaicin, piperine & curcumin following oral intake in rats.
Curcumin, capsaicin and piperine--the bioactive compounds present in spices--turmeric (Curcuma longa), red pepper (Capsicum annuum) and black pepper (Piper nigrum) respectively, have a considerable portion of structural homology. Tissue distribution and elimination of these three structurally similar bioactive compounds was examined following their oral intake in rats. Separate sets of animals (150-160 g) were orally administered the three spice principles at dosages of 30 mg (capsaicin), 170 mg (piperine) and 500 mg (curcumin) / kg body weight. The tissue concentrations of administered spice compounds were determined by HPLC. Maximum distribution of 24.4 per cent of administered capsaicin was seen at 1 h, while no intact capsaicin was detectable after 4 days. Absorption of capsaicin was about 94 per cent and very rapid relative to other two compounds. A maximum of 10.8 per cent of administered piperine was seen in tissues at 6 h. Absorption of the administered piperine was about 96 per cent. Curcumin concentration was maximum in the intestine at 1 h; maximum in blood at 6 h and remained at significantly higher level even at 24 h. About 63.5 per cent of the curcumin dose was absorbed. Only a small portion of the administered dose of capsaicin (< 0.1%) and curcumin (0.173 %) was excreted in urine, whereas piperine was not detectable in urine. Enhanced bioavailability of curcumin was evidenced when the same was orally administered concomitant with piperine. Intestinal absorption of curcumin was relatively higher when administered concomitantly with piperine, and it stayed significantly longer in the body tissues. Intact curcumin was detected in brain at 24, 48 and 96 h with a maximum at 48 h. Considerable difference exists in the bioavailability of the three test compounds. Curcumin could be traced in the brain following its administration. Bioavailability of curcumin can be improved by co-administration with piperine.